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TABLES FOR EXCAVATIONS AND EMBANKM
DISTANCES FROM CENTER OF ROADWAY FOR CROSS-Si |
ROADWAY 20 FEET WIDE. SIDE SLOPES 1 TO 1. £

FOR SINGLE TRA(QE‘)’EAVATION.
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FANS
[ o | 1 §gph
e[ T g

12.0 | 12:1 | 12
13.0 | 13.1 | 13. 13.3
14.0 | 14.1 | 14.2 | 14.3
15.0 | 15.1 | 152 | 15.3
16,0 | 16,1 | 16.2 | 16.3
17.0 | 17.1 | 17.2 | 17.3
18.0 | 18.1 | 18 2 | 18.3
19.0 | 191 | 19.2 | 19.3
20.0 | 20.1 | 20.2 | 20.3
21.0 21.2 | 21.3
22.0 | 22.1 | 22.2 | 22.3
23.0 23.2 | 23.3
24.0 24.2 | 24.3
25.0 252 | 25.3 | 25.4
26.0 1] 26.2 | 26.3 | 26.4
27.0 100 27.2 | 27.3 | 27.4
28.0 28.2 | 28.3 | 28.4
29.0 29.2 | 29.3 | 29.4
30.2 | 30.3 | 30.4
31.2 | 31.3 | 31.4
32.2 | 32.3 | 32.4
33.2 | 33.3 | 33.4
34.3 | 34.4
35.3 | 35.4
: 36.4
37.4
38.4
39.4
40.4
41.4
42.4 :
43.4 ! 43.6
44.4 : 44.6
45.4 | 45. 45.6
46.4 2 46.6
47.4 5 | 47.6
48.4 ; 48.6
49.4 g 49.6
50.4 ] 50.6
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1 | ot67 || 117 | 1883 || 217} .3500 31’ | .5167 || 41’ | .6833 L8500
2 03a3 || 12 | w2000 || 22 | .3667 || 82 ‘E3ag || 4% | .70n0 || B2 | .8667
3 | los00 || 13 | .2167 || 23 | .3833 33 | ‘5500 || 43 | .7167 || B3 |..8838
4 0667 || 14 | .2333 || 24 | .1000 32 | 5667 || 44 | .7333 || B4 | .9000
5 0833 || 18 | (2500 || 25| 4167 || 38 5233 || 45 | .7500 || B3 | .9167
6 | 1000 || 16 | .2667 || 26 | .4333 36 | 6000 || 46 | .7667 || 56 | .9333
ki 1167 || 17 | .2833 || 27 | .4500 37 | e1e7 || 47 | 7833 || B7 | .9500
8 1333 || 18 | .3000 || 28 | .4667 38 | 6333 || 48 | .8000:|| B8 | .9667
9 | 500 || 19 | .3167 || 29 | .4883 39 | 6500 || 49 | .8167 || BY | .9833
10 | 1667 || 20 | .3333 || 30 ‘5000 || 40 | .6667 || 5O | 8333 || 60 1.0000
TABLE V.—INCHES IN DecIMALS OF A FoOT.
1-16 3-32 % 3-16 Y 5-16 3% % 5% 3 %
0052 | .0078 | .0104 | .0156 | .0208 0260 | .0313 | .04l7 | .0521 | .0625 0729
e e e
1 2 3 4 5 6 7 8 9 10 11
0833 | .1667 | .2500 | .3833 | 4167 5000 | .5833 | .6667 | .7500 | .8333 9167
Sl Wy 1) Se.obi O g Lo iel b odlactew L lene T
TABLE VI.—RADII, ORDINATES AND DEFLECTIONS.
= Roius | M4 | Tan | ¢hd | ‘gor || Deg. |Radius mia. | Tan | cna. | R
8 ord | Def. | Def i Foot ] ord, | Det. | Def. |{ Foot
. T
0°10’| 34377. 036 | .145 | .201 | 0.05']} 7° 819.0 | 1.528 | 6.105( 12.21 | 2.10°
20 | 17189. “o73 | .201 | .582 | 0.10 207 | 781.8 | 1.600 | 6.395| 12.79 | 2.20
30 | 11459. ‘109 | .436 | .873 | 0.15 30 | 764.5 | 1.637 | 6.540| 13.08 | 2.25
20 | 85944 | 145 | 582 | 1.164 0.20 40 | 747.9 | 1.673 | 6.685| 13.37 | 2.30
50 | 6875.5 | .182 | 727 | 1.454 0.25 || 8 716.8 | 1746 | 6.976| 13.95 | 2.40
1 5729.6 | .218 | 873 | 1.745 | 0.0 20 | 688.2 | 1.819 | 7.266 | 14.58 | 2.50
10 1011.2 | .255 | 1.018 | 2.036 0.35 30 | 6747 | 1865 | 7.411| 14.82 | 2.55
20 | 42073 | .201 | 1.164 | 2.327 0.40 20 | 6617 | 1.892 | 7.556 | 15.11 | 2.60
30 | 3819.8 | .327 | 1.809 | 2.618 0.45 || 9 637.3 | 1,965 | 7.846| 16.69 | 2.70
20 | 3437.9 | .364 | 1.454 | 2.909 0.50 20 | 614.6 | 2037 | 8.136| 16.27 |' 2.80
50 | 31254 | .400 | 1.600 | 3.200 0.55 30 | 603.8 | 2.074 | 8.281| 16.56 | 2.85
. 2 23649 | .436 | 1.745 | 3490 | 0.60 40 | 5934 | 2110 | 8.426| 16 85 | 2.90
10| 2644.6 | .478 | 1.891 | 3.781 0.65 || 10 5737 | 2.183 | 8.716| 17.43 | 3.00
20 | 2455.7 | 509 | 2.086 | 4.072 0.70 30 | 546.4 | 2.292 | 9.150( 18.30 | 3.15
30 | 2202.0 | .545 | 2.181 | 4.363 0.75 || 11 591.7 | 2.402 | 9.585| 19.16 | 3.30
10 | 2148.8 | .582 | 2.327 | 4.654 0.80 30 | 499.1 | 2511 |10.02 | 20.04 | 3.45
50 | 2022.4 | .618 | 2.472 | 4.945 0.85 || 12 478.3 | 2.620 |10.45 | 20.91 | 3.60
3 1910.1 | .655 | 2.618 | 5.235 | 090 30 | 4593 | 2730 (10.80 | 21.77 | 8.75 |
10 | 1809.6 | -691 | 2.763 | 5.526 0.95 || 18 441.7 | 2839 |11.32 | 22.64 | 38.90
20 | 1719.1 | 727 | 2.908 | 5.817 1.00 20 | 4254 | 2.949 |11.75 | 23.51 | 4.05 |
L 30| 1637'3 | .764 | 3.054 | 6.108 1.05 || 14 4103 | 3,058 |12.18 | 24 37 | 4.20
40 | 1562.9 | .800 | 3.199 | 6.398 1.10 30 | 306 2'| 3.168 |12.62" | 25.24 | 4.35
50 | 1495.0 | .836 | 3.345 | 6.689 1.15 || 15 3831 | 3.277 |13.05 | 26.118| 4.50
4 14307 | ‘873 | 3.490 | 6.980 | 1.20 30 | 370 8 | 3.387 [13.49 | 26.97 | 4.65
10| 1375.4 | .909 | 3635 | 7.271 1.25 || 16 350.3 | 3.496 [13.92 | 27 84 | 4.80
20 | 13225 | .945 [ 3.718 | 7.561 1.30 30 | 34815 | 3.606 |1435 | 2870 | 495
30 | 1273.6 | .982 | 3.926 | 7.852 1.35 || 17 338'3 | 3716 |14.78 | 29.56 | 510
40 | 12281 | 1018 | 4.071 | 8.143 1.40 || 18 3196 | 3.935 |15 64 | 81.29 | 5.40
50 | 1185.8 | 1.055 | 4.217 | 8.433 1.45 || 19 302.9 | 4155 (1651 | 83.01 | 570
B 1146.3 | 1.001 | 4362 | 8.724 | 150 || 20 287’9 | 4,374 |17.37 | 84.73 | 6 00
10| 11003 | 1.127 | 4507 | 9.014 1.55 || 21 2744 | 4,594 (18.22 | 3644 | 630 |
20 | 10747 | 1.164 | 4.653 | 9.305 1.60 || 22 2620 | 4.814 (19 08 | 38.16 | 6.60
30 | 10421 | 1200 | 4.798 | 9.596 1.65 || 23 250.8 | 5035 [19.94 | 3987 | 6.90
40 | 10115 | 1.237 | 4.943 | 9.886 170 || 24 2405 | 5.255 |20.79 | 4158 | 7.20
50 982.6 | 17273 | 5.088 [10.18 | 1.75 25 231.0 | 5476 [21.64 | 43.28 | 7.50
6 9554 | 1.309 | 5.234 [10.47 | 1.80 3| 26 292.3 | 5.697 |22.50 | 4499 | 7.80
10| 9236 | 1.346 | 5.379 [10.76 1.85 || 27 214.2 | 5.918 (23.35 | 46 69 | 810
20 905.1 | 1.382 | 5.524 [11.05 | 190 28 206 7 | 6139 [24.19 | 48.38 | 8 40
A 30| 8819 | 1.418 | 5.669 [11.34 195 || 29 199 7 | 6.360 |25.04 | 50.07 | 8.70
/180 9599 | 1.455 | 5.814 [11.63 | 2.00 || 30 193.2 | 6,583 |25.88 | 51.76 | 9.00 |



TaBLE VII.—TANGENTS AND EXTERNALS TO A 1° CURVE. ‘ TABLE VII._TANGENTS AND EXTERNALS TO A 1° CURVE.

Angle - | Tangent !Extcmal Angle | Tangent External|| Angle | Tangent ;External Angle | Tangent | External || Angle | Tangent IExtemal Angle | Tangent | External
| i i
-

3375.0 920.2 4086.9 | 1308.2 || 81° 4893.6 | 1805.3 910 5830, | 2444.9 || 1010 6950.6 | 3278.1 || 111° 8336.7
3386.3 1 4099.5 | 1315.6 4908.0 T : 2457.1 6971.3 | 3204.1
3397.5 : 4112.1 | 1322.9 49225 : ; 5469.3 6992.0 | 3310.1
3408.8 5 4124.8 | 1330.3 4937 0 ; ; 2481.5 7012.7 | 3326.1
3420.1 X 4137.4 | 1337.7 4951.5 3. 21938 7033.6 | 8342.3

; 4150.1 | 1345.1 49661 2. 016, 2506.1 7054.5 | 3358.5

4162.8 1352.6 4980.7 , 2518.5 7075.5 3374.9
4175.6 1360.1 3 371. 50. 9531.0 7096.6
4188.5 1367.6 i 2543.5
4201.2 1375.2 3 3 2556.0
4214.0 | 13828 . 9 - 2568.6
4226.8 1390.4 54 : b 2581.3

4239.7 1398.0 : i 37. 2594.0
4252.6 1405.7 30. 55. 2606.8
4265.6 1413.5 ’ 9 { 2619.7
4278.5 1421.2 E ; 2632.6 3525.2
4291.5 1429.0 A 960. 2645.5 3542.4

4304.6 1436.8 s 70. 6126.4 2658.5 3559.6

4317.6 1444.6 5159.0 8 6144.3 2671.6 3 3576.8
4330.7 1452.5 5174 1 5 6162.6 2684.7 355. 3594.2
4343.8 1460 .4 5189.3 2 6180.2 2697.9 377. 3611.7
4356.9 1468.4 52044 2010. 6198.3 2711.2
4370.1 1476.4 5219 7 E 6216.4 2724.5 . 2
4383.3 1484 4 5234.9 2031. 6234.6 2737.9 3 8965.0

4396.5 1492.4 5250.3 6252.8 2751.3 = 2 8993.8
4409.8 1500.5 5265.6 2052. | 62?5.1 2764 8 < ) 9022.7
4423.1 1508.6 5281.0 2062. 6289.4 2778.3 ‘) 5 9051.7
4364 | 15167 5296.4 | 2073.0 |l 6307.0 | 27926 : ; 90809
4449.7 1524.9 5311 9 2 6326.3 2805.6 5 54., 9110.3
44631 | 153371 5327.4 ; 63ea's | 15u19.4 ; 71, 9139.8 | 5057.6

4476.5 5 5343.0 -| 2104, 5363, 833.2 . 9169.4 5082.7
4489.9 549.7 5358 6 ¥ | 2332% 3347.0 : : 9199.1 5107.9
4503 4 558, 3 2126. f 6400.8 2861.0 1 9229.0 5133.3
4516.9 566. £ 2 4 6419.5 2875.0 4 fi 9259 0 5158.8
4530.4 574.. 5 214756 <4 6438.4. 2889.0 5. 9289.2 5184.5
4544.0 583. 3 5 6457.3 2903.1 1 9319.5

4557.6 . 437. : 476, 2917.3 y y 9349.9
4571.2 - - 3432.5 2931.6 i ; 9380-2
4584.8 . 5469. - 6514.3 | 2945.9 : 40. 9411-2
4598 5 7 484 6 -2 6533.4 | 2960.3 ; . e
4612.2 i 5500 : 65526 | 29747 - 9af3:
4626.0 ; 4 . 65719 | 2989.2 : 9504.4

4639.8 1643.0 & 2 ;‘. 6591.2 3003.8 2 ! 9535.7
4653.6 1651.7 49. 6625.6 3018. 4 2 9567.2
4667 4 1660 5 5 6630.1 33, . 57. 9598.9
4681 3 1669.2 y 6629.6 X 2 : 963?.7
4695.2 1678.1 597. \ 6669 2 i ) 7. 9662.6
4709.2 1686 9 614, 2292 6688.8 S i " 9694.7 5531.7

47232 | 16958 G 2303, 6708.6 ) ; : 9727.0 | 5559.4
4737.2 | 17047 ¢ 6728.4 : ; 57. 9759.4
1713.7 6 6748.2 " 7 ; 91920
1722.7 : 67681 : ; i 248
17317 - ; 6788.1 / ; : 9857.
1740.8 5713.0 ! 5808.2 : : i 9890.8

1749.9 5729.7 t 828 3 ; . % 9924.0
1759.0 5746.3 5 : e ; : : 9957.5
1768.2 5763 1 65688 ¢ ;i { 9991.0
1777.4 5779 9 ¥ 6880.2 : 59. ; 10025.0
1786.7 5796 7 6909.6 | ¥ 11059.0
1796.0 5813.6 | 2432.9 4 6930.1 i : 10093.0




TABLE VIII.—MIDDLE ORDINATES FOR RATILS.

LENGTH OF RAILS. Deg. LENGTH OF RAILS.

Cuive 32,30|28‘26[24|22i20|
PG R TS e TR W

—
o

.022 | .020 | . ¢ .011 | .009 | . .856 | .3 .273 |.236 | .
.038 | .034 | . 1025 | 021 | .017 A .378 |. .290 |.252 |.
.058 | .051 | . .0371.031 | . : A . . 265 |,
079 | .069 | . 050 | .042 | . 123 |. 5 280 .
.099 | .08 .063 | .053 | . 2 e . 296 |.
A17 | . . .076 | .064 | .05 p 466 |. .357 | .309 | .

5 | A3T | - g .0881.074 | . < 5 X I .325 |.
.158 1 .137 | . 100 .085 | . € . . : 338 |.
175 183 | . 1121 .095 | . 3 . 354 |.
196 | . 1251 .106 | . s 486 | .424 | .367 | .
216 | . 163 | 139 1.117 | . ‘ : ¢ 382 |.
.236 | . 4 151 (.128 | .105 i ‘ 457 | .396 |.
W254 | . . 163 | 138 | 118 4 . : 411 .
275 39 | . A75 148 o .8 v 424 |.36
.295 | .257 | . .188 | .159 o 583 | . 438 |.

et
MO 0 B =AC AL

CURVE FORMULZ.

Lo ‘/;II R—T cot. % I Chord def. — chord?
— 50 tan. % chord?

~Sin. D R=_50 B
Sin. D =50 Sin. D No. chords =14 I

R
§in. D=50tan. %4 I
T

E—R ex.sec. % I D
E—=Ttan. 4 I Tan. def. — % chord def.

The square of any distance, divided by twice the radius, will equal the
distance from tangent 1o curve, very nearly.

Table 7 contains Tangenis and Externals to a 10 curve Tan. and Ext.
to any other radius may be found, nearly enough, by dividing the Tan. or
Ext opposite the given central angle by the given degree of curve.:

To find Deg. of Curve, having the Central Angle and Tangent: Divide
Tan. opposite the given Central Angle by the given Tangent.

To find Deg. of Curve, having the Central Angle and External : Divide
Txt. opposite the given Central Angle by the given External.

To find Nat. Tan. and Nat. Ex. Sec. for any angle by Table 7: Tan.
or Ext. of twice the given angle divided by the radius of a 19 curve will be
the Nat. Tan, or Nat. Ex. Sec

To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by .01745 (def. for 10 for 1 ft.), and
divide given deflection by the product.

Rule 2. Multiply given deflection by 57.3, and divide the product by
the given distance.

To find deflection for a given angle and distance: Multiply the angle
by .01745, and the product by the distance.

RIGHT ANGLE TRIANGLES.—Square the altitude, divide by twice the
pase. Add quotient to base for hypothenuse.

Given Base 100, Alt. 10. = 102 = 200=—.5. 100 4 .5=100.5 hyp.

Given Hyp. 100, Alt. 25. 252 = 900=—3.125. 100—3 125=—96.8756—DBase.

Error in first example, .{ 02; in last, .045.

To find T'ons of Rail in one mile of track: multiply weight per yard by

11, and divide by 7. \4
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NiSTANCES FROM CENTER OF ROADWAY FOR CROSS-SECTIONING“!

RoADWAY 14 FEgT WIDE. SIDE SLOPES 1% ToO 1.
7 For SINGLE TRACK EMBANKMENT. 4

108
L

[ R I W

7.00| 7.15| 7.30| 7.46| 7.60| 7.75| 7.90/ 8.05| 8.20 8.35|
8.50| 865/ 8.80| 8.95| 9.10| 9.25| 9.40| 9.55| 9.70| 9.86
10.00| 10.15| 10.30| 10.45| 10.60| 10.75| 10.90; 11.05| 11.20, 11.35
11.50| 11.65| 11.80| 11.95| 12.10| 12.25| 12.40| 12.65| 12.70| 12.86
13.00| 13.15| 13.30| 13.45| 13.60| 13.75| 13.90| 14.05| 14.20| 14.356
14.50| 14.65| 14.80| 14.95| 15.10| 15.25| 15.40| 15.55| 15.70| 16 85
16 00| 16.15| 16.30| 16.45 16.60( 16.75 16.90| 17.05| 17.20| 17.35
17.50| 17.65| 17.80| 17.95| 18.10| 18.25| 18.40| 18.65| 18.70| 18.85
19.00| 19.15| 19.30| 19.45 19.60| 19.75| 19.90| 20.05| 20.20| 20.35
20.50| 20.65| 20.80| 20.95| 21.10| 21.25| 21.40| 21.556( 21.70| 21.85
22.00| 22.15| 22.30| 22.45 22.60| 22.75| 22.90| 23.05| 23.20| 23.35
23.50| 23.65| 23.80| 23.95 24.10| 24.25| 24.40| 24.55| 24.70| 24.85
25.00| 25.15| 25.30| 25.45| 25.60| 26.75| 25.90| 26.05| 26.20| 26.35
26.50| 26.65| 26.80| 26.95| 27.10| 27.25| 27.40| 27.56| 27.70| 27.85
28 00| 28.15| 28.30| 28.45| 28.60| 28.75| 28.90| 29.05| 29.20| 29.35
29.50| 29.65| 29.80( 29.95| 30.10( 30.25| 30.40| 30.55| 30.70| 30.85
31.00| 31.15| 31 30| 31.45| 31.60| 31.75| 31.90| 32.t 5| 32.20| 3235
32.50| 32.65| 32.80| 32.95| 33.10| 33.25| 33.40! 33.556| 33.70| 33.85
34.00| 34.15| 34.30| 84.45| 34.60| 34.75| 34.90| 35.05| 35.20| 35.35
35.50| 35.65| 85.80| 35.95| 36.10| 36.25| 36.40| 36.55| 36.70| 36.85
37.00| 37.15| 37.30| 37.45| 37.60| 37.75| 37.90| 38.05| 38.20| 38.35
38.50| 38.65| 38.80| 38.95| 39.10| 39.25| 39.40| 39.55| 39.70| 39.85
40 00| 40.15| 40 30| 46.45| 40.60| 40.75| 40.90| 41.05| 41.20| 41.35
41.50] 41.65! 41.80] 41.95| 42.10| 42.25! 42.40| 42.55! 42.70| 42.85
43.00| 43.15| 43.30| 43.45| 43.60| 43.75| 43.90| 44.05| 44.20| 44.35
44.50| 44.65| 44.80| 44.95 45 10| 45 25| 45.40| 45 55| 45.70| 45.85
46.00| 46.15| 46.30| 46.45| 46 60| 46.75| 46.90| 47.05| 47.20| 47.356
47.50| 47.65| 47.80| 47.95| 48.10( 48.25| 48.40| 48.55| 48.70| 48.85
49.00] 49.15| 49.30| 49.45| 49.60| 49.75| 49.90| 50.05| 50.20| 50.35
50.50| 50.65| 50 80| 50.95| 51.10| 51.25| 51.40| 51.55| 51.70| 51.85
52.00| 52.15| 52.30| 52.45| 52.60| 52.75| 52.90| 53.05| 53.20| 63 356
52.50| 63.65| 53.80( 53.95| 54.10| 54.25| 54.40| 64.55| 54.70| 54.85
F5 00| 65.15|55.30| 55.45| 55.60} 55.76 55 90| 56.05| 56.20, 56.35
56.50( 56.65| 56.80| 56.95| 57.10| 67.25| 57.40| 67.565| 57.70| 57.85
58.00| 58.15| 58.30| 58 45| 58.60| 58.75| 58.90| 59.05| 59.20| 59 356
59.50| 59.65| 59.80| 59.95| 60.10| 60.25| 60.40| 60.55/ 60.70| 60.85
61.00| 61.15| 61.30| 61.45| 61.60| 61.75| 61.90| 62 05| 62.20| 62.35
62.50| 62.65| 62.80| 62.95 63.10| 63.25| 63 40| 63.55| 63.70| 63.85
64.00| 64.15| 64.30| 64 45| 64.60| 64.75| 64.90| 63.05| 65.20| 65.36
65 50| 65.65| 65.80| 65.95 66.10| 66.25| 66,40 66.55| 66.70| 66.85
67.00| 67.15| 67.30| 67.45 67.60| 67.75| 67.90| 68.05| 68.20 68.35

\

v TTH e
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Calculated by F¥. E. Paradls, C. F
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